GOLDSTONE RADAR OBSERVATIONS OF MARS: THE 1986 OPPOSITION 
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Radar echoes from the planet Mars were obtained on 27 S-band (wavelength^! 2,5 
cm) and 2 X~band (wavelength = 3,5 cm) tracks using the Goldstone Solar System 
Radar. These observations took advantage of the favorable 1986 opposition 
since the earth-Mars distance was 0.40 All at opposition (the smallest earth- 
Mars distance since the 1971 and 1973 oppositions) and radar echo strength is 
proportional to inverse-fourth-power to the distance to the target. Another 
equally favorable opposition occurs in 1988; these favorable geometries do not 
reoccur until the next century. 

The coverages of the 1986 Goldstone radar observations are summarized in 
Table 1 and Figure 1; which show the daily start and end point of each 
observation. The observations were conducted via the cw-spectra techniques 
described by Harmon et al. (1982 and 1985), A continuous tone was transmitted 
at Mars and the radar echo was sampled to obtain a Doppler-spread spectrum. 
Each received event was separated into polarized (opposite sense circular, 0C) 
and depolarized (same sense circular, SC) periods. Also, a minute or two of 
noise was recorded in each transmit-recei ve cycle. The total echo time was 
the round-trip travel -time which was varied from about seven minutes near 
opposition to over twelve minutes for last runs in October. Thus, about one- 
third of the total track was devoted to actual echo recording. 

The coverage on Mars as shown in Table 1 started at 8° S, travelled toward 
the equator to 3° S during August, and then migrated south to 14° S for the 
last run in October, These are new areas for earth-based radars. The data 
analysis is just getting underway. However, our volatile real-time spectra 
displays often showed features similar to those observed by Harmon et al. 

(1982 and 1985). 

There was one successful ranging run on 17 October 1986 (the last track). The 
ground track for this run was similar to the cw observation of 15 October 
1986, the Southern-most track in Figure 1. This ranging run had a resolution 
of 2 microseconds and should yield surface heights accurate to 300 meters. 
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Table 1: Goldstone Radar Observations of Mars: 1986 


180° 90° 0°/360° 270° 180 o 



27 S-BAND (A - 13 cm) RUNS 2 X-BAND (A • 3.5 cm) RUNS 


Figure 1: Latitude-Longitude Coverages of 1986 Goldstone 

Radar Observations of Mars 
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